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ABSTRACT
Amediavor, Rita Laryea. M.S., Microbiology and Immunology Graduate Program, Wright
State University, 2020. The Persisting Threats Of Cholera; A Cyclical Public Health Problem
In Ghana.

The prevalence of communicable diseases continues to be one of the continent's leading causes of
deaths. Cholera is a waterborne disease triggered by toxigenic strains of the Gram-negative bacteria
Vibrio Cholerae O1 strain and less common O139 strain. with symptoms such as severe acute
watery diarrhea and vomiting leading to dehydration, progressing to hypovolemic shock and death
if not treated timely due to its short incubation period (Pasetto et al., 2018).
West African countries are largely portrayed as endemic to cholera, though the dynamics of
outbreaks in these developing countries remain largely uncertain.
The purpose of the study is to help curb the spread of cholera in Ghana. The Information on the
research was collected from the ten major regions in Ghana. This is focused on outbreaks in 1998
through 2013.
The study affirms that urbanization and overcrowding resulting in insanitary conditions coupled
with heavy rainfall and potable water shortage is a predictor of cholera outbreak in Ghana between
1998 to 2016. Cholera epidermic emerging and re-emerging virulence is a global concern; therefore,
factors and preventive measures must to incorporated to prevent the spread of cholera disease.

iii

TABLE OF CONTENTS
CHAPTER 1

1-9

INTRODUCTION
Overview
Classification of V. cholerae
Pathophysiology and Clinical features of cholera
Transmission of V. Cholerae
Mechanisms of cholera transmission
Factors influencing the spread
Risk factors of cholera
Cholera mortality
Susceptibility
Treatment of Cholera

1
1
1
2
4
4
6
7
9
9
9

CHAPTER 2
HYPOTHESIS
AIM OF STUDY
OBJECTIVES

10
10
10
10

CHAPTER 3

11-13

BACKGROUND

13

CHAPTER 4

14-18

RESEARCH DESIGN AND METHODS
Study design and site
Study participants
Data analysis
Data collection instrument for demographic Characteristics
Inclusion criteria
Ethical considerations
Laboratory Methods for the Diagnosis of Vibrio cholerae
CHAPTER 5

14
15
16
16
16
16
17
18
19-21

RESULTS AND INTERPRETATION

21

CHAPTER 6

22-27

DISCUSSION
Sanitation Education
Clean Up Exercises
Provision of Sanitation facilities and dumpsters

22
23
24
27

CHAPTER 7

28

CONCLUSION

28

RECOMMENDATIONS

29

REFERENCES

30

iv

LIST OF FIGURES
Figure 1: Vibrio cholerae, causative organism of Cholera......................................................... 2
Figure 2: Pathophysiology of cholera .......................................................................................... 3
Figure 3: Pictures of the risk factors to the exposure of cholera in Ghana ........................... 8
Figure 4: Map of cholera hotspots in Ghana, 1998-2017 ........................................................ 14
Figure 5: Overnight colonies of V. cholerae on TCBS agar are large (2-4 mm) and yellow
because of the fermentation of sucrose ..................................................................................... 17
Figure 6: Summary of the Steps to isolate and identify Vibrio cholera in the diagnostic
laboratory .................................................................................................................................... 18
Figure 7: Yearly number of cholera and case fatality rate (CFR) in Ghana, 1990 – 2017…21
Figure 8: Cholera cases reported in West Africa from 2009 to 2015 and events involved in
the spread of cholera..................................................................................................................22
Figure 9: Number of cholera cases per week and average rainfall in Ghana, 1998 – 2017….
..................................................................................................................................................... 23
Figure 10: Water and sanitation estimates in Ghana, 2000-2015 ........................................... 24
Figure 11: Education on Sanitation and sanitation role in the spread of cholera ................. 26
Figure 12: Cleanup exercise with some of the educated group ............................................... 26

v

LIST OF TABLES
Table 1: The figure below describes the risk factors that results in cholera outbreak and a high
risk geographical location… ............................................................................................................7
Table 2: Epidemiological parameters of cholera outbreaks by main affected region in Ghana,
1998–2017 .................................................................................................................................... 13
Table 3: Epidemiological parameters of cholera outbreaks in the most affected regions in Ghana,
1998-2017… ................................................................................................................................. 20

vi

CHAPTER 1
INTRODUCTION
Overview
Cholera is a known waterborne disease caused by toxigenic forms of the Gram-negative bacteria
O1 strain and less common O139 strain (the causative bacteria of cholera epidemics).
Approximately, there are 200 serogroups of the V. cholerae species, with the nomenclature based
on structure of the O-antigen (Shimada, 1994). It usually affects the small intestines after ingestion
of a sufficient dose of the V. cholerae bacterium via contaminated food or water. The clinical signs
and symptoms associated with cholera infections are severe acute watery diarrhea and vomiting
leading in severe dehydration resulting in fatigue, progressing to hypovolemic shock and death if
not treated timely due to its short incubation period, the stools are rice-water in appearance and
gray in color, slightly cloudy with white mucus stains. (Pasetto et al., 2018)(Diseases, n.d.).
Cholera also causes extreme dehydration, loss of skin turgor, wrinkled skin (hands and feet),
sunken eyes, pinched facial expression, muscle cramps (especially at the extremities), absent
peripheral pulses, hypotension, and inaudible, hypoactive bowel (Useya,2011). The disease is
easily treated with oral rehydration therapy, and critical cases require antibiotics (Centers for
Disease Control and Prevention 2013).
Classification of V. cholerae
V. cholerae is scientifically classified as follows:
Kingdom: Bacteria
Phylum: Proteobacteria
Class: Gammaproteobacteria
Order: Vibrionales
Family: Vibrionaceae
Genus: Vibrio
Species: V. cholerae
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Figure 1: Vibrio cholerae, causative organism of Cholera (Nelson, Harris, Morris,
Calderwood, & Camilli, 2009)

Pathophysiology and Clinical features of cholera
Cholera disease is a complex health issue to manage as the causative organism can live naturally
in aquatic environments and is part of the natural flora of streams , rivers, estuarines, brackish
water and coastal waters (Islam et al., 2020). Also, V. cholerae can be found in non-aquatic habitats
including refuse dump sites, food (e.g. fresh vegetables, fruits, meats and cooked foods) human
and animal fecal waste, inadequately treated sewage, plants near water source openings (AlmagroMoreno & Taylor, 2013). The individual hosts of V. cholerae are human beings. V. cholerea
reservoir is a copepod of zooplankton found in aquatic flora, river and bay fauna). Copepod is
composed of chitin and V. cholerae has genes for metabolizing chitin to be used as a nutrient
source (Almagro-Moreno and Taylor,2013). Once the organism enters the body it has a period of
incubation that ranges from several hours to about seven days. Adagbada, Adesida, Nwakorie,
Niemogha & Coker explained in 2012 that a person could be infected with V. cholera and yet have
no symptoms related to it: but traces of the bacteria could be found in their feces within 7 to 14
days of the infection. The main abiotic factors that promote the growth of V. cholerae are alkaline
2

conditions (pH > 4.5), temperatures below 70 C, moisture, moderate salinity conditions and
freezing conditions. (Constantin de Magny,Hasan, & Roche, 2014). The acidic conditions of the
stomach make it difficult for the organism to survive hence, it enters the small intestines and
propels itself through the thick mucus that lines the small intestines to reach the wall of the intestine
where they can live. V. cholerae begins to make the hollow cylindrical protein flagellin, the fuzzy
whip-like tails that they spin to propel themselves through the mucus of the small intestine
(Useya,2011). Exotoxin is produced by V. cholera in the intestines, which results in the vascular
endothelium's permeability, allowing isotonic fluid to pass through abnormally leading to watery
diarrhea (Osei & Duker,2008). The bacteria can reproduce itself outside the human body. In
aquatic habitats, V. cholerae may remain viable for about two months, unless there is
recontamination. In an epidemic the contamination source is usually an infected person's feces.
People may become infected by the faecal-oral route by ingesting water or food contaminated with
bacteria from stools that are excreted by the infected person (Useya,2011).

Figure 2: Pathophysiology of cholera (WHO,2016)
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Transmission of V. Cholerae
In developing countries cholera is a major public health concern. It is contracted via fecally
contaminated food or water. (Sources of Cholera, 2007).
The most common sources are:
•

Raw or Undercooked Seafood: Undercooked seafood (example: shellfish, oysters and crab)
obtained from water contaminated by V. cholera results in the risk of contracting cholera
(Sources of Cholera, 2007).

•

Surface or well water: Public wells are frequent sources of large-scale outbreaks of cholera,
because V. cholera can lie dormant in water for long periods of time.

•

Raw fruits and vegetables: When raw, unwashed and unpeeled vegetables and fruits are
consumed this is usually a cause of infection in areas where cholera is endemic. Uncomposted
manure fertilizers or irrigation water containing raw sewage in developing nations can
contaminate on-field produce. They may also become contaminated with cholera while being
harvested or processed (Useya,2011).

•

Grains: In endemic regions of cholera, grains such as rice and millet are contaminated after
cooking and allowed to remain at room temperature for several hours to become a medium for
bacterial growth (Sources of Cholera, 2007).

Mechanisms of cholera transmission
There are two main cholera transmission routes, namely primary and secondary transmission
(Moreno & Hernan, 2009).

1. Primary transmission results from human exposure to the ingestion of infected seafood
or aquatic plants, and ingestion of polluted water. And this is responsible for the onset of
initial cholera outbreaks.
4

2. secondary transmission or human to human transmission, occurs through fecal-oral route
that is exposure to fecal contaminated water sources, hence aquatic environment is essential
for the transmission and spreading of cholera (Useya,2011). Secondary transmission is
divided into four principal transmission mechanisms.
(a) Human-environment-human transmittance: Water supplies, and unprotected
wells are polluted with V. cholerae during the rainy seasons and flooding
circumstances. This results in elevated contamination of the water. Drinking
water from contaminated surface water sources or wells will perpetuate
cholera transmission (Sources of Cholera, 2007).
(b) Environment-human transmittance: Accessibility to safe drinking water is not
guaranteed in developing countries, so most citizens use public water sources
(such as rivers, lakes, wells, and so on). Without adequate sanitation and
unhygienic practices, people drink the untreated water that contributes to
cholera transmission because V. cholera can remain dormant in water for
prolonged periods of time. (Pasetto et al., 2018).
(c) Human to human transmittance: Cholera is rarely spread from one person to
another (human contact) so it is very unlikely for this mode of transmission.
After being in contact with stool or vomit from someone infected with cholera
and then using those hands to eat without washing them with soap and clean
water, cholera infection can occur (Useya,2011).
(d) Vector transmission by houseflies: Vectors can transmit cholera through
houseflies called Musca domestica. Musca domestica is "connected to human
habitat and a leading offender among worldwide filth breeding and filth feeding
flies" (Fotedar,2001). Undeveloped countries lack toilet facilities, lack proper
5

sewage treatment, which acts as breeding grounds for vectors (flit flies) the flies
end up contaminating people's food or drinking water. This mode of
transmission is the key route for the spread of the cholera disease during cholera
epidemic.
Factors influencing the spread
Socio-economic, demographic, climatic and environmental factors contribute to the transmission
of cholera. These factors include the following:

1. Poor Sanitation: The insufficient facilities for the disposal of excreta, defecation into
water bodies and drainage, the type of latrine used and inadequate treatment of sewage play
roles in cholera transmission.
2. Poverty and low standard of living: Poor diet, poor infrastructure and a lack of education
leads to cholera transmission
3. Lack of educational: there is an increase in mortality through cholera because it indirectly
determines health care seeking behavior.
4. Heavy rains and flood: Heavy precipitation impacts the transmission of cholera by
feeding surface runoff into streams and rivers that flood for water supply, hence the bacteria
that contaminate the sources of drinking water. The rains usually trigger the outbreaks.
Revised literature found a correlation between climate and cholera transmission. Many
countries that have been researching the connections between rainfall and cholera risk have
experienced endemic disease transmission.
5. Poor personal hygiene and poor food hygiene: Poor hygiene accelerates the cholera in a
particular geographic area (Kwofie, 1976). Unhygienic food preparation plays a significant
part in the transmission of cholera (Scheelbeek, Treglown, Reid, & Maes,2009).
6

6. Unsafe water supply: Most of the cholera outbreaks are caused by contaminated drinking
water (Kuma, Owusu &Gawu,2010).
7. Overcrowding/ (high population density): There are poor sanitation standards and
overcrowding usually in slum areas. Overcrowding will indeed strain the current sanitation
services (systems) and thus placed people at high risk of cholera contamination (Osei and
Duker,2008)
Risk factors of cholera

Table 1: The figure below describes the risk factors that results in cholera outbreak and a
high risk geographical location (Emch, Donnay, Yunus, and Sack, 2002).
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Figure 3: Pictures of the risk factors to the exposure of cholera in Ghana (Osei and
Duker, 2008)

Cholera mortality
Death associated to cholera could occur a few hours after onset of the purging until 5 days.
Cholera mortality rate or death can be as high as 50% of severe cases.

Susceptibility
Individuals living in overcrowded or slum areas, poor sanitation practices, insufficient drinking
water supply and have poor personal and food hygiene are more susceptible to cholera.
Biologically everyone is prone to cholera except infants who obtain immunity from nursing
mothers who previously had cholera (Useya,2011). A research by Swerdlow etal. ,1994 described
Individuals with type of O blood group are the most prone to cholera, thus developing cholera
twice as likely as people with other blood groups. The most resistant people are those with blood
types A and B. Between these two categories are the blood types A and B, with type A being more
resistant than type B and the most resistant individuals being type AB. Patients with gastric
8

achlorhydia (hypoacidic) are also at risk of contracting cholera (Crowcroft,1994).
Treatment of Cholera
Cholera requires immediate treatment because the disease can cause death within hours (Cholera
- Symptoms and Causes, n.d.)
•

Rehydration: The purpose is to replace the lost fluids and electrolytes with a simple
rehydration solution, oral rehydration salts (ORS). About 50 per cent of people with cholera
die without rehydration. With treatment, the number of deaths drops to less than 1%.

•

Intravenous fluids. intravenous fluids are given to severely dehydrated people to rehydrate
patients.

•

Antibiotics: Some antibiotics can reduce cholera-related diarrhea and shorten how long it
lasts in severely ill people.

•

Zinc supplements. Research has shown that zinc decreases the severity of diarrhea and
shorten how long it lasts in children with cholera.
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CHAPTER 2
HYPOTHESIS

Public and social education on sanitation, provision of quality water, proper sewage disposal,
food hygiene, effective surveillance and hygienic practices will help curb and resolve cholera
outbreaks in Ghana as a country.
AIM OF STUDY
The aim of the study is to help curb the spread of cholera in Ghana and also put measures in places
to solve the cholera problem in the country.
OBJECTIVES
1. To promote the use of improved sanitation practices in Ghana through Zero Litter Ghana
(NGO).
2. To recommend effective measures for cholera preventive and control in Ghana.
3. To determine the current prevalence of cholera in Ghana.
4. To describe the epidemic occurrences in Ghana.
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CHAPTER 3
BACKGROUND
The prevalence of communicable diseases continues to be one of the continent's leading causes of
deaths. Between 2010 and now, deaths related to communicable diseases seem to decline (one per
cent per annum). However, World Health Organization (WHO) observations indicate that a
sporadic surge is likely to occur before 2050. Some of these diseases include: small pox, Dengue
fever, Rabies, Hantavirus, Hepatitis A & B, measles, HIV / Aids, Cholera, Zika and the most recent
Ebola virus (Idoga, Toycan, & Zayyad, 2019).
Historically, cholera epidemics have been labeled as disastrous and appalling, resulting mostly in
thousands of reported outbreaks and fatalities. Since the beginning of the new century, cholera
incidence and mortality rates in the globe have elevated markedly. According to the WHO reports,
between 2004 and 2008 a total of 838,315 cases of cholera were reported worldwide. This marked
an increase of twenty to four (24) per cent in the number of cases of cholera compared to the
676,651 cases reported by the WHO between 2000 and 2004 (Bagah, Osumanu, & Owusu-sekyere,
2015). Another WHO report stated that a total number of 589,854 cases of cholera have been
reported globally with 7,816 fatalities as of the 2011 climax. Such statistics recorded an increase
of eighty – five (85) percent in documented cases in 2010, with a surge of sixteen (16) percent in
countries. A figure of 188,678 cases of cholera were registered in Africa out of the total
documented cases in 2011. This indicates a sixty – four (64) percent increase in the 2010 figure of
115,106 confirmed cases of cholera. From 1970 to 2005 on the continent of Africa alone, there
were over 2.4 million cases and 120,000 deaths reported. This represents more than ninety (90)
per cent of cases of cholera worldwide and deaths recorded (World Health Organization, 2011).
Ghana recorded it first cholera case in 1970 (Useya, 2011) with peaked epidemics reported
between 1990 and 2014 (1991, 1999, 2011, 2012 and 2014) (Overview & Distribution, 2013).
11

However, the highest epidemics were recorded during the seventh pandemic in 2014. Cholera
outbreaks affected a majority of people in Greater Accra, Central, Western, and Volta region
between 1998 and 2013. Between 1998 and 2017, epidemiological surveillance reported 82,754
cases of cholera with 519 deaths. With the highest incidence of cases and deaths (58.5 per cent) in
the capital region (Greater Accra) during these periods (Ghana Health Service., 2016). Cholera
cases have been reported in West Africa annually since the seventh pandemic first reached Africa
in 1970. In 2014, the WHO registered a total of 30.475 cases of cholera from Benin to Mauritania
in the 11 countries along the Atlantic Coast ("World Health Organization. Cholera, Number of
Confirmed Cases (Country Data)" 2016). Additionally, in some countries, such as Ghana, the
occurrence of cholera has increased in recent years. The majority of countries in West Africa are
considered cholera-endemic, according to the WHO; although the underlying mechanism behind
the emergence and spread of cholera remains unclear.
Eight (8) epidemics occurred in Greater Accra between 1998 and 2016, and lasted an average of
51 weeks. Other regions across Ghana also experienced several epidemics during this time. The
outbreak occurrence in different regions is outlined in Table 1.
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Table 2: Epidemiological parameters of cholera outbreaks by main affected region in Ghana,
1998–2017 (Dzotsi, et al., 2018)
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CHAPTER 4
RESEARCH DESIGN AND METHODS
Study design and site
Only records of patients with cholera were used for the research. Clinical data and history of
cholera-incidence patients were obtained from an information system. Based on outbreaks from
1998 to 2017, the research information was obtained from the top ten regions in Ghana (Ashanti
Region, Brong Ahafo Region, Central Region, Eastern Region, Greater Accra Region, Northern
Region and Upper East Region) References were made from the case-based resources and fact
sheets on cholera (Dzotsi, et al., 2018).
Figure 4: Map of cholera hotspots in Ghana, 1998-2017 (Dzotsi, et al., 2018)
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Study participants
Eligible patients were between all age groups with all observable or suspected characteristics
resulting from cholera who reported at the various health facilities in the various geographical
locations for medical attention during the outbreak period.
Data analysis
Factors such as sex, age, geographical locations, symptoms, and date of onset were analyzed by
the use of Microsoft excel and presented in tables and graphs.
Data collection instrument for demographic Characteristics
Data was collected with a structured questionnaire. It was availed to the study participants. Semistructured administered questionnaires were used to obtain data such as age, sex, date of onset,
symptoms, the weight of the patient. At the end of each interview the questionnaires were crosschecked for completeness and any missing entries will be corrected.
Inclusion criteria
Patients from the age 6 and 50 years old.
Patients were provided with written informed consent and questionnaire.
Patients with presenting signs and symptoms of cholera.
Ethical considerations
Study participants were informed about the study verbally to obtain their consent to part take in
the study. Children from the age between 6-12years were recruited in the study after obtaining
informed consent from their parents.
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Laboratory Methods for the Diagnosis of Vibrio cholerae
Sample collection and processing
In the major cities of Ghana, water samples were collected 10 cm below the major rivers, flowing
waters and lakes. To prevent contamination, the samples are collected and stored in a sterilized
test tubing. Water samples are transported to Public Health in a cooler. Analysis of the sample test
is done within 3 to 24 hours after collection. PH, temperature, and fecal contamination are
determined, cutured and incubated at 42 ° C overnight.

Enrichment and selective cultures
A serial volume or dilution for each water is obtained and filtered into microfibre filters on the
basis of the expected amount of Vibrio cholerae. This helps filter out the water samples obtained.
The different filter sizes ensured both fixed-form and free-living bacteria remain isolated. The
filter is placed in 250 mL enrichment media (sterile Alkaline Saline Peptone Water) whose
composition is 1 liter: 10 g of peptone, 20 g of NaCl and 5 g of yeast extract; post-autoclave pH:
8.6 ± 0.2. Enrichment cultures are incubated at 41 ± 1 ° C (Muic, 1990) from 16 to 24 hours and
subsequently cultures on selective TCBS (Thiosulfate Citrate Bile Sucrose) agar to isolate V.
cholerae. When prepared, TCBS agar is green. Overnight growth of V. cholerae (18 to 24 hours)
produces large (2 to 4 mm in diameter), slightly flattened, yellow colonies with opaque centres.
All sucrose fermenting isolates are transferred to a nutrient agar without NaCl for growth test at
37 ° C and test oxidase-positive isolates of V. cholerae are considered presumptive. (Baron,
Chevalier, and Lesne 2007).
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Figure 5: Overnight colonies of V. cholerae on TCBS agar are large (2-4 mm) and yellow
because of the fermentation of sucrose (Lessler et al.2018)

Serotype isolation
Presumptive V. cholerae isolates are tested to determine if they are members of the O1 serogroup
by the slide agglutination technique by polyvalent antiserum to the O1 serogroup specific for the
O1 surface antigen (Bio-Rad, Marne la Coquette, France). The control to be used is Saline solution
for identifying self-agglutinating isolates.

Molecular identification
After adding 10 μL proteinase K to 200 μL of each enrichment broth using Boom technology
(TANBead viral auto kit, Taïwan), DNA is automatically extracted from the enriched cultures.
PCR multiplex is used to identify DNA extracts from the sampling sites (Nandi et al. 2000;
Hoshino et al. 1998). V. cholerae species are detected through PCR targeting a gene encoding an
outer membrane protein (ompW) (Nandi et al., 2000). Two different PCR assays specific to the
cholera toxin gene (ctxA) are used to detect the cholera toxin (Nandi et al. 2000; Hoshino et al.
1998). The gene coding for the surface antigens O1 and O139 (rfb) is assessed via PCR using
primers specific to O1 and O139 (Hoshino et al . 1998). The PCR assays are performed using a
thermal cycler with G-Storm.
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Figure 6: Summary of the Steps to isolate and identify Vibrio cholera in the diagnostic
laboratory (Abdulhadi et al.,2018).
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CHAPTER 5
RESULTS AND INTERPRETATION
Researchers estimated that there are 1.3 million to 4.0 million cases of cholera infection each year,
and that there are 21 000 to 143 000 deaths worldwide (Ali et al., 2015). 417 out of a total world
estimate of 632 outbreaks occurred on the African continent between 1995 and 2005Data from
research database (WHO, Ministry of Health Ghana, epidemiological surveillance data, Global
Health Atlas and other online research data) were obtained in this analysis and the dataset signifies
an epidemiological period from 1988 to 2017 length. This includes data from cholera outbreaks in
the various regions of Ghana, situated in the western part of Africa. In 2018, epidemiological
surveillance reported 82,754 cases of cholera between 1998 and 2017, with 519 deaths in all eight
different regions (mortality rates of 0.6 percent). During this period the largest cholera outbreak
occurred in the Greater Accra region. The registered cases were 4,8430, a death rate of 244, and a
total of 58.5 per cent. From 1998 to 2017 nine epidemics occurred in Accra. Central region, the
closest region to Greater Accra, recorded 9,637 cases of cholera (64 deaths) with approximately
16 epidemics at 11.6 per cent during this time. Eastern region also adjacent to Greater Accra, with
13 epidemics reported 7.6 per cent of all cases. 9.1 per cent of cases reported by the Ashanti and
Brong-Ahafo regions. These regions recorded 18 and eight epidemics respectively which lasted
around 10-12 weeks on average. 4.8 per cent of all cases reported in the Upper East Region. Volta
Region reported 4.1 per cent of all cases and 2.6 per cent of Western Region reported all cases
(Dzotsi, et al., 2018). Below is the figure describing epidemiological of cholera outbreaks in Ghana
from 1998-2017.
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Table 3: Epidemiological parameters of cholera outbreaks in the most affected regions in
Ghana, 1998-2017 (Dzotsi, et al., 2018).

The outbreak of the cholera epidemics in 2011 , 2012 and 2014 resulted from a rapid spread
pattern once the disease erupted in Greater Accra, a cholera that spread rapidly across much of
the city and its neighboring regions and towns. (Eibach et al., 2016). Ghana’s cholera cases
accounted for 52.4% of the confirmed cholera cases among coastal countries from Benin to
Mauritania, from 2009 to 2015 (51,333 suspected cases in Ghana / 97,887 total suspected cases
in the 11 countries) (“World Health Organization. Cholera, Number of Reported Cases (data by
Country)” 2016). Ghana experienced a surge outbreaks of cholera epidemics between 2011 and
2014 with Greater Accra the most hit region. The largest epidemic was however experienced in
2014 (28,944 cases in 2014) since 1991 (Dzotsi, et al., 2018).Below is a graph describing the
yearly cholera cases and fatality rates in Ghana.
20

Figure 7: Yearly number of cholera and case fatality rate (CFR) in Ghana, 1990 – 2017 (Dzotsi,
et al., 2018)

A genotype analysis using Minimun spanning tree of multilocus variable-number tandem-repeat
(VNTR) analysis (MLVA) for vibrio cholerae isolates and found the largest cholera outbreak in
Ghana were caused by Vibrio cholerae O1 biotype El Tor. The strain of cholera carries one toxin.
It was suggested that the recent development of the strain in the predominant global El Tor lineage
is related to increased clinical virulence, linked to a possible increase in the production of cholera
toxins (Eibach et al., 2016).
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CHAPTER 6
DISCUSSION
The main aim of the study is to provide epidemiological information about cholera outbreak in
Ghana from the period 1998 to 2016, to establish correlation between the causes and preventive
measures to help curb the spread of cholera in Ghana and also put measures in place to solve the
cholera problem. Based on the results obtained from WHO surverlliance in 2016, Greater Accra
region, the capital of Ghana, represented the hotspot of cholera in the entire country other West
Africa coastal countries and west of Nigeria. Cholera disease is able to spread from Accra into
other sub Saharan African countries in a wave-like fashion.

Figure 8: Cholera cases reported in West Africa from 2009 to 2015 and events involved in the
spread of cholera(WHO,2016)
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* (1) V. cholerae was spread from Benin and Ghana to Togo; (2) cholera epidemic in( Côte d'Ivoire ) 2011 (3) in Côte d’Ivoire,
2012 and 2104 index cases had traveled from Ghana; and (4) a V. cholerae clone was imported to Guinea by a fisherman from
Sierra Leone (index case of the 2012 epidemic in Guinea).

Most researchers linked cholera epidemic to environmental conditions, to migration (from rural
to urban sectors), overcrowding of a specific population, sanitation, hygiene, water supply and
etc. Based on the results majority of cholera outbreaks in Ghana, increased rainfall markedly
exacerbated the epidemic. Ghana has basically two seasons: the raining season (May to
September) and the dry season (December to February). During the raining season there is an
increase in rainfall which usually causes flood due to poor drainage system in the country.
Increase in water level a phenomenon which favors the growth and spread of V. cholera and
other vector species; making cholera a seasonal infection (occurring during the raining season)
(Adelekan,2009). The figure below correlates the number of cases per week to the rainfall in
Ghana from 1998 to 2017.
Figure 9: Number of cholera cases per week and average rainfall in Ghana, 1998 – 2017
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In the current study Accra has the highest cholera outbreak between 1990 to 2016. Poor
environmental sanitation, open defecation unauthorized places or in water bodies, Poor sewage
system, lack of treated water, improper liquid wastes disposal, poverty, Informal settlements and
densely populated neighborhoods, Street food and water sachet vendors, migrant fishermen
traveling along the Gulf of Guinea resulted in the outbreak(Ali et al. 2015). According to UNICEF
and WHO (2015), water and sanitation estimated in Ghana from the period of 2000 to 2015 is a
major concern which attributed to cholera outbreak in both the rural and urban sectors. A Majority
of individuals living in both sectors had limited access to water supply and just a few had access
to safely managed water services. In Ghana there the frequent water shortages hence the citizens
drink untreated water from bore holes, rivers, sea and also water pipes are often visibly damaged
and running along the ground through roadside gutters and unhealthy locations which plays a
significant role in cholera prevalence. Because the reservoir for V. cholerea is a zooplankton
copepod found in aquatic flora, fauna of rivers and bays). Copepod is composed of chitin and V.
cholerae are equipped with genes to metabolize chitin to use as a source of nutrient (AlmagroMoreno and Taylor,2013).
Figure 10: Water and sanitation estimates in Ghana, 2000-2015 (UNICEF & WHO, 2015)
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To prevent wide spread of cholera outbreaks in Ghana, epidemiological surveillance should be enhanced in
identified vulnerable zones, such as Accra, Ghana. The need for improved sanitation is imperative, due to
the increasing population in Ghana. Without access to these basic services, everyone especially
children miss opportunities for dignified and good health improvement in their lives. Access to
sanitation is a necessity, and a fundamental human right. Improved sanitation facilities are a major
concern in Ghana. This has led to several cholera Improved sanitation facilities in Ghana represent
a major concern. Over the years this has led to several cholera epidemics with more outbreaks
occurring in the most populated region. Populated regions such as Greater Accra have recorded high
cases of cholera, as an increase in population leads to the need for more sanitation. These sanitation
interventions are readily available and hence the increase in the cases of cholera outbreaks.
Sanitation education, clean up exercises and provision of sanitation facilities will help improve
sanitation and also help in the achievement of Sustainable Development Goals. The study comprised
of three components:
Sanitation Education
The first component of the study was the sanitation education of the general public
(schools, churches, mosques, etc.). Of special interest for purposes of this study was
behavioral change towards sanitation, curbing cholera which is a sanitation related disease
and proper sanitation practices. As shown figure 8, the general public are educated on
sanitation and how cholera spreads as a result of poor sanitation practices
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Figure 11: Education on Sanitation and sanitation role in the spread of cholera

Clean Up Exercises
The second component of the study is to educate about clean-up exercises. After the
education on sanitation, clean up exercises organized with the educated group to clean their
societies as shown in figure 9. This helps with the aim to instill the culture of cleanliness.
Figure 12: Cleanup exercise with some of the educated group
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Provision of Sanitation facilities and dumpsters
The final component of this study was provision of dumpsters and sanitation facilities. This
component ensures that the communities are clean at all times. The education component
of this study ensured that the general public are educated on the use of this component.
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CHAPTER 7
CONCLUSION
Cholera is becoming endemic worldwide especially in Africa and need a global and proper
solution. In Ghana, cholera epidemics result from overcrowded urban areas with poor
infrastructures and hygiene conditions, inadequate environmental management, poverty (like
Accra, Kumasi and slums), lack of education, lack of waste management and etc. The study affirms
that urbanization and overcrowding resulting in insanitary conditions coupled with heavy rainfall
and potable water shortage is a predictor of cholera outbreak in Ghana between 1998 to 2016.
Cholera epidermic emerging and re-emerging virulence is a global concern; therefore, factors and
preventive measures must to incorporated to prevent the spread of cholera disease.
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RECOMMENDATIONS
•

I recommend that the Local Municipal assembly provide the people with adequate sewage
and sanitary infrastructure for collection and sanitary disposal of wastes including solid
waste, liquid waste, human excreta, industrial wastes, clinical and other hazardous wastes.
This will lead to a decreased number in the exposure or contact rate and hence a reduction
in the number of people who get infected.

•

 recommend the promotion of public health education in schools aimed at behaviour
change e.g. the washing of hands with soap: after using toilets and latrines, before preparing
food and before eating in order to reduce the contact rate.

•

I recommend the promotion of effective communication strategies, training and
environmental education to sustain public awareness.

•

 recommend that sanitary laws be promulgated, inspected and enforced. People who
violate these sanitary regulations should be brought to book.

•

Ghana water company to provide adequate water supply eg tanker supply to communities without
water

•

National to supply region with cholera logistics (infusions (5:4:1); Doxycycline / Tetracycline,
ORS) .I recommend that intensive educational program and proper policy decisions be

carried out which may include the promotion of the widespread availability of
prophylactics and the increased availability of drugs such as ORS in order to replace the
lost electrolytes through better medical treatment of the infected individuals.
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